Although there is a large body of research on mild traumatic brain injury (MTBI), the portion that pertains to acute patients (those less than 1 month postinjury) is relatively small and yields inconsistent findings. The potential contribution of non-neurological factors, such as pain and emotional distress, to the clinical picture in this population is also lacking. To address these issues, the cognitive performance and symptom complaints of 37 hospitalized MTBI subjects were compared to those of 39 hospitalized trauma subjects, averaging 4.5 days postinjury. MTBI subjects performed significantly worse on all cognitive measures, but did not differ from trauma subjects in their report of postconcussive symptoms. Analyses also revealed that cognitive performance was unrelated to pain severity and emotional distress. Postconcussive symptoms were similarly unrelated to pain severity, but were consistently related to emotional distress. Results are discussed in terms of their etiological and treatment implications.
50 mild and moderate head injuries, defined as consecutive admits to head injury service with PTA < 48 h degree of residual cognitive impairment, and/or a higher than expected incidence of subjectively rated postconcussive symptoms (PCS). Levin, Mattis et al. (1987) , for example, found that hospitalized MTBI patients exhibited significantly greater cognitive dysfunction on the Paced Auditory Serial Addition Test (PASAT), the Digit Span and Digit Symbol subtests of the Wechsler Adult Intelligence Scale-Revised (WAIS-R), and on verbal and visual memory tasks, than paid volunteers matched on age, race, and education at 1 week postinjury. McLean, Temkin, Dikmen, and Wyler (1983) compared 20 hospitalized TBI patients, including some with positive radiological findings and Glasgow Coma Scale (GCS) scores ranging from 8 to 14, to 20 matched friends of patients on the Serial Retention Test (SRT), the Galveston Orientation and Amnesia Test (GOAT), and the Stroop Color-Word Test at 3 days postinjury, and found that the TBI group performed worse than controls on most of the cognitive measures. They also evaluated pain, discomfort, "sleepiness", and anxiety, and found the TBI group to have higher ratings on all but the anxiety measure. Several other investigators (Bohnen, Twijnstra, & Jolles, 1992; Brooks, Fos, Greve, & Hammond, 1999; Gronwall & Wrightson, 1974; Hugenholtz, Stuss, Stethem, & Richard, 1988; MacFlynn, Montgomery, Fenton, & Rutherford, 1984; see Table 1 ) reported comparable findings. Newcombe, Rabbitt, and Briggs (1994) , however, compared 20 hospitalized "minor head injury patients" to 20 hospitalized control patients with orthopedic injuries or "minor operations" on a story recall task, a prospective memory task, a card-sorting task, a modified version of the PASAT, and on word and face recognition tasks, and reported that there was "no evidence of a significant and overall decrement in performance on cognitive tests within 48 h of injury [of MTBI subjects] compared with that of control subjects". In their discussion, Newcombe et al. (1994) indicated that their results were consistent with those of Lidvall, Linderoth, and Norlin (1974) , who found no difference between acute MTBI patients, with and without PCS, on several measures of cognitive functioning at 2, 6, 14, and 30 days postinjury. McMillan and Glucksman (1987) also reported mostly negative findings after comparing 24 hospitalized "moderate patients who would normally be included in the category of minor head injuries" to 20 orthopedic controls on the WAIS-R, a paired associate learning task, Logical Memory 1 and 2 of the Wechsler Memory Scale-Revised (WMS-R), the Rey-Osterrith Figure, the PASAT, a subjective memory test, and on a measure of PCS. Their results indicated significant group differences only on the PASAT and the subjective memory rating measure. Similarly, Ponsford et al. (2000) compared 84 MTBI patients seen in the emergency room (ER) to 53 ER patients with "minor injuries" on the SCL-90, the PASAT, the NART, the RAVLT, the Digit Span and Digit Symbol (DSST) subtests of the WAIS-R, a reaction time test, the Speed of Comprehension test, and on the Survey of Recent Experiences, and found that MTBI patients performed significantly worse only on the DSST and Speed of Comprehension tests. In addition, the MTBI subjects actually performed better than controls on the RAVLT.
Research on acute MTBI also includes the growing body of literature on sports-related concussion. Macchiocchi et al. (1996) , for example, compared 183 concussed student athletes with 48 matched controls on the PASAT, the Digit Symbol subtest of the WAIS-R, the Trail Making Test, and on a symptom checklist. Results indicated that injured players demonstrated significantly less change in test scores from baseline (preseason) to 24 h following injury than uninjured controls. At 5 days postinjury, this trend reversed itself, however, with concussed players evidencing significantly greater gains in change scores than controls. This disappeared by 10 days postinjury, at which point the groups were statistically indistinguishable. Interestingly, both groups demonstrated improvement over time on all measures, relative to their baseline performance. Analysis of self-reported PCS demonstrated that headaches, dizziness, and memory problems were more frequent in the concussed group at 24 h and 5 days postinjury. The two groups did not differ significantly in symptom reporting at 10 days postinjury. McCrea et al. (1998) completed the Standardized Assessment of Concussion (SAC) on 353 high school and 215 college athletes at baseline (preseason), and then repeated this with 33 injured athletes immediately following a suspected concussion, and again, 48 h later. Results indicated that concussed players' mean score on the SAC, immediately following injury, was significantly lower than their own baseline and the mean of the control group. Retesting at 48 h revealed a return to baseline for the concussed group. A follow-up study published by McCrea et al. (2003) yielded similar results, with concussed football players demonstrating declines on the SAC and impairment on select measures of cognitive functioning at various points postinjury. As in their earlier study, McCrea et al. (2003) found that most self-reported symptoms and cognitive deficits had resolved by 5-7 days postinjury. Lovell et al. (2003) investigated cognitive functioning and PCS in high school athletes at 36 h, 4 days, and 7 days postinjury and reported initial results consistent with those reported by McCrea et al. (2003) , namely that concussed players demonstrated a significant decline on the memory composite score of a computerized cognitive measure (ImPACT) and a significant increase in PCS, relative to their own baseline. Unlike McCrea et al. (2003) , however, they found that significant declines in memory performance persisted at 4 and 7 days postinjury. No significant difference in symptom reporting was present at days 4 and 7. Table 2 summarizes other investigations of sports-related concussion, the majority of which revealed select declines in cognitive functioning, and/or an increase in PCS.
In summary, the existing research on acute MTBI is limited, relative to the larger body of work on MTBI in general, and yields somewhat inconsistent findings. In particular, while many studies suggest a decline in cognitive functioning, and/or an increase in PCS at various points postinjury, several found minimal or no evidence of such changes. This inconsistency likely reflects the fact that there is a great deal of methodological variability in this literature, particularly among some of the older studies. Specifically, much of the early work on acute MTBI (the majority of which pertains to non-sports-related concussion) was conducted with small, potentially non-representative samples (e.g., samples comprised of symptomatic patients specifically referred for neuropsychological evaluation; samples comprised of subjects without any history of alcohol or substance use) that employed widely differing or poorly specified diagnostic criteria for MTBI. Indeed, several of the non-sports-related "MTBI" studies used subjects that would be classified as having had moderate TBI's by modern criteria. Outcome measures in these studies also varied widely, and several studies lacked appropriate control groups. Regarding these issues, Dikmen and Levin (1993) and others (Bohnen et al., 1992; Dikmen, Machamer, & Temkin, 2001; Dikmen & Temkin, 1987) have recommended that future research with MTBI patients utilize prospective data collection techniques, with consecutively admitted, objectively defined, non-referred patients, including those with alcohol intoxication, as samples that exclude such patients "may not be representative of the population" (Dikmen & Levin, 1993, p. 32) . The use of orthopedic or trauma patients as controls has also been recommended, as they share many important demographic, injury, and treatment/recovery characteristics with TBI patients, making them an ideal comparison group.
At present, it is not clear whether findings from the sports-related concussion literature, while generally more scientifically rigorous, are generalizable to MTBI patients seen in the context of an acute medical setting. In particular, there is often a significant amount of life disruption that accompanies non-sports-related MTBI. This includes the trauma/inconvenience of having been involved in a motor vehicle collision (MVC), fall, or other potentially catastrophic injury, the need for emergency medical care, the need for medications to manage pain and other injury-related symptoms, the loss of or damage to one's primary mode of transportation, and the financial and legal implications of the injury (e.g., loss of wages due to injury-related time away from work, being issued tickets or fines in conjunction with a collision, having to deal with the fact that alcohol or drugs may have been involved at the time of injury, and becoming involved in injury-related litigation). This disruption may contribute unique variance to the clinical presentation of MTBI patients seen in the context of a medical setting that is likely not present to a significant degree among concussed athletes. In addition there may be a more general difference in severity of injury between MTBI patients seen in the context of a medical setting and those diagnosed with sports-related concussion. Specifically, most studies of concussed athletes were comprised largely of subjects with no loss of consciousness (LOC) and minimal posttraumatic amnesia (PTA), most of whom tended to recover fairly quickly. In contrast, research on non-sports-related acute MTBI typically included subjects with positive LOC, lengthier PTA, and in some cases, intracranial injury, many of whom demonstrated cognitive impairment at a time by which most concussed athletes had already recovered. Differences in decision-making and treatment planning may also make direct comparisons difficult. Specifically, whereas a focus of concern with concussed athletes has been the timing of return to play, decision-making with acute MTBI patients seen in the context of a medical setting often must address a patient's ability to return to work, resume driving, and/or function independently in the community. Decisions must often be made regarding the potential need for medications and/or other types of treatment (e.g., counseling and rehabilitative therapies) with this latter population, as well. The question of whether research on sports-related concussion is directly applicable to MTBI patients with other types of injuries, thus, remains unanswered.
Also lacking in most of the previous work on acute MTBI is consideration of the potential contribution(s) of nonneurological factors to patients' early presentation. In particular, certain non-neurological, injury-related factors known or suspected of having an effect upon neuropsychological functioning and PCS, such as pain (Kay, 1992; Uomoto & Esselman, 1993) and emotional reactions to injury (Dikmen & Levin, 1993; Jacobson, 1995; Lishman, 1988) , have rarely been examined as potential contributors to neuropsychological performance and symptom reporting during the acute recovery period. One exception to this is a study by King (1996) , who examined PCS in relation to various emotional and cognitive measures at 7-10 days postinjury. His results indicated that all of the emotional measures, including self-report of anxiety, depression, intrusive thoughts, and avoidance behavior, but none of the cognitive measures, were related to self-reported PCS. This study did not include a control group, however, so the question of whether such findings are specific to MTBI remains unanswered.
The goals of the present study, therefore, were two-fold: (1) to examine cognitive functioning and PCS in acute MTBI patients seen in the context of a medical setting in a manner that would address some of the methodological variability/limitations of previous research and (2) to examine the potential contribution of non-neurological factors, such as pain and emotional distress, to cognitive functioning and PCS during the acute stage of recovery.
The primary hypothesis was that trauma patients with MTBI would demonstrate significantly greater cognitive impairment and report greater PCS than their non-TBI counterparts. We also predicted that pain and emotional distress would be unrelated to neuropsychological performance, but that one or both of these variables might be related to PCS.
Method

Participants
Participants were prospectively recruited, consecutively admitted trauma inpatients treated at Advocate Lutheran General Hospital, a large public teaching hospital and Level 1 Trauma Center in suburban Chicago, IL. All were between the ages of 18 and 60 years, and were fluent in English. The majority of subjects were injured in MVC's or falls. MTBI patients admitted to this facility are routinely seen first in the ER, and then admitted through the Trauma Service if there are complications, such as other bodily injuries or gross mental status changes. All other MTBI patients are routinely discharged home directly from the ER. The majority of MTBI subjects in the present study were admitted secondary to other bodily injuries. Specifically, 62% of MTBI patients in the present study had orthopedic injuries, 49% had significant lacerations, and/or abrasions, 19% had internal injuries, and 5% had other injuries (e.g., subconjunctival hemorrhage, chest and abdominal pain). Of the 37 MTBI subjects in the present study, only 3 had no other injuries. It should be noted that, because several subjects sustained multiple injuries, these numbers add up to more than 100%. Twenty-seven of the 37 MTBI subjects and 16 of the 39 Trauma subjects underwent computed tomography (CT) scans of the brain. Subjects with positive findings on brain CT were excluded from participation. Potential subjects were also excluded if they had histories of premorbid neurological disorder (including moderate to severe TBI-defined as anything that exceeded the ACRM criteria, as defined below), psychiatric disorder, or developmental disability. In addition, potential subjects were required to obtain a minimum score of 20 on the Mini-Mental Status Examination (MMSE; Folstein, Folstein, & McHugh, 1975) in order to be enrolled. The decision to use a minimum MMSE score as an inclusion measure was based upon the observation that acute trauma inpatients occasionally display delirium or other evidence of gross mental status change, likely attributable to medication use or postsurgical anesthesia effects, which is typically transient, but would make them temporarily inappropriate for enrollment in a study of this type. The cutoff of 20 was, thus, intended to exclude subjects who were so grossly impaired that they would not be able to participate meaningfully.
The criteria developed by the Mild Traumatic Brain Injury's Interdisciplinary Special Interest Group of the American Congress of Rehabilitation Medicine (ACRM, 1993) were used to classify patients into Trauma (N = 39) and MTBI (N = 37) groups. Specifically, the ACRM criteria include the following (at least one must be present): (1) any period of loss of consciousness; (2) any loss of memory for events immediately before or after the accident; (3) any alteration in mental state at the time of the accident (e.g., feeling dazed, disoriented, or confused); (4) focal neurological deficits(s) that may or may not be transient. The ACRM criteria also specify the following exclusions: (1) loss of consciousness exceeding 30 min; (2) a GCS score below 13 after 30 min; (3) posttraumatic amnesia longer than 24 h.
In all cases, the above criteria were assessed by review of the medical record and direct interview with the patient. Specifically, following a thorough review of the medical record, every potential subject was asked whether they lost consciousness, experienced any loss of memory for events immediately before or after the event, and so on. Potential MTBI patients were excluded if any of the aforementioned exclusion criteria were present, as these injury characteristics would reflect moderate to severe injuries and thus be exclusionary in the present investigation. Participation rates for the current study were very good, with less than 10% of appropriate subjects declining to participate.
Measures
Pain ratings were assessed using a modified version of the SF-36 Health Survey (Ware, Kosinski, & Keller, 1994 , 1996 ; see Appendix A) "Bodily Pain" subscale. Modifications were as follows: both items were administered orally, with subjects' responses recorded by a trained research associate, and subjects were asked to respond to these items with respect to the amount of pain they had experienced since their injury (as opposed to the original time frame of within the past 4 weeks). These modifications were made for two reasons. First, previous experience with members of this population revealed that they often completed self-report measures of this type incorrectly, and second, the present study was concerned only with the effects of injury-related pain on functioning. While such modifications are generally undesirable when using an instrument with established reliability and validity in its original form, this modified version was nonetheless seen as superior to other available brief, bedside pain rating scales (e.g., Visual analog scales and Likert ratings), because it yielded a score with a broad range (0-100), and was psychometrically and conceptually compatible with the intended emotional distress rating scale (SF-36 "Mental Health" subscale, see below).
The SF-36 "Mental Health" (see Appendix B) subscale, a set of five self-report items that requires the subject to respond to Likert-type questions regarding his or her mood state, was used as a measure of emotional distress. Again, these items were administered orally, and the time frame was changed such that subjects were asked to respond to questions with respect to their emotional state since their injury. Scores from the Bodily Pain and Mental Health subscales were converted, using a formula described by the test developers, to a total subscale score that ranged from 0 (worst possible pain or emotional state) to 100 (no pain or emotional distress).
Prescribed medications were recorded on the day the subject completed the battery of cognitive and symptom measures. Because of the large variety of medications, and differences in the timing, administration, and frequency of use by individual subjects, it was not possible to systematically analyze this data. It should be noted, however, that almost every subject was prescribed and used pain medication (including narcotics) during their inpatient stay, and that the groups did not differ in the amount of pain they reported (see below), suggesting that medication use likely did not differ as a function of group membership.
A modified version of the Postconcussive Symptom Checklist (PCSC; Gouvier, Cubic, Jones, Brantley, & Cutlip, 1992; see Appendix C) was used to assess PCS. Modifications consisted only of the addition of several symptoms commonly reported by MTBI survivors that were not included in the original version of this measure. As with the two previous measures, to ensure that it was completed correctly, the PCSC was administered orally to all subjects, and their responses were recorded by a trained research associate. The PCSC yields three subscale scores: one each for Frequency, Intensity, and Duration of symptoms, as well as a Total score that combines these three. For the Frequency, Intensity, and Duration subscales, a patient reporting no symptoms would obtain a score of 17 and a patient reporting every symptom, continuously, at the highest possible intensity would obtain a score of 85. Consequently, the Total score may vary from 51 to 255.
The cognitive battery was chosen to sample those areas most likely to be affected by MTBI, namely processing speed, attention/concentration, mental flexibility, and memory, in a manner that could easily be accomplished bedside, and that would require a minimal amount of time. These considerations were based upon the fact that subjects in an acute medical setting, such as the one in which the present study was conducted, are often fatigued, and/or physically uncomfortable, and have a number of competing demands upon their time (e.g., nursing care, physician visits, rehabilitation therapies, and visitors). An attempt was also made to employ commonly used clinical measures (at that time-data collection began when most clinicians were just beginning to switch from the WMS-R to the WMS-III) with established reliability and validity. The resulting battery consisted of the Trail Making Test, parts A and B (Reitan, 1979) , the Gordon Diagnostic System's (Gordon, 1982) Adult Vigilance (GDS-V) and Distractibility (GDS-D) subtests, and the WMS-R (Wechsler, 1987) Logical Memory subtests 1 (LM1) and 2 (LM2).
Procedure
IRB approval was obtained from Advocate Health Care's internal review board. Subjects were recruited between August 1998 and May 2000. To accomplish this, daily census reports generated by the Trauma Service were reviewed. Charts of patients who appeared to satisfy inclusion criteria were reviewed for information regarding injury and demographic characteristics. Potential subjects were then contacted by a research associate who gave a brief description of the project and asked the patient to read and sign a consent form. Next, a semi-structured interview assessing inclusion/exclusion and the ACRM MTBI criteria was conducted. Lastly, appropriate subjects were administered the battery of cognitive and self-report measures. Table 3 lists the demographic characteristics of the MTBI and Trauma groups. There were no significant differences between groups in age or education. There was also no difference in the time from injury until participation between groups. The mean (S.D.) time postinjury was 3.87 (4.40) days for MTBI subjects and 5.08 (5.47) days for Trauma subjects. Finally, a chi-square analysis indicated that the groups' composition by gender was not significantly different.
Results
Demographic and other group characteristics
MMSE scores, SF-36 Bodily Pain ratings, and SF-36 Mental Health ratings are also reported in Table 3 . Independent sample t-tests revealed that there were no significant differences between the MTBI and Trauma groups in total MMSE scores, SF-36 Bodily Pain ratings, or SF-36 Mental Health ratings.
For purposes of analysis, mechanism of injury was characterized as falling into one of three groups-MVC's, falls, and other. A chi-square analysis revealed that there was no significant difference between groups on this variable. Motor vehicle collisions were the most common mechanism of injury for both groups (86% of MTBI and 65% of Trauma subjects). Falls were the second most common mechanism of injury (14 and 27%, respectively). GCS scores were routinely assigned to trauma patients upon admission by the attending surgeon or resident. All MTBI subjects had initial GCS scores of 14 or 15. Sixty-three percent of MTBI subjects had a documented loss of consciousness. All Trauma subjects received GCS scores of 15, and none had a loss of or any alteration in consciousness at the time of injury, nor for the period of time immediately surrounding the injury. This was an artifact of the selection process, however, as, according to the ACRM mild TBI criteria, such findings would automatically place them in the mild TBI group. Hence, Trauma subjects were specifically asked about, and could not, by definition, acknowledge any loss of or alteration in consciousness in conjunction with their injury. It should be noted that, in practice, it was very difficult to identify Trauma subjects who did not satisfy the ACRM MTBI criteria, as many patients with no documented alteration in, or loss of, consciousness, and no known or suspected head trauma, nonetheless acknowledged a loss of memory for events immediately before or after the accident, or reported feeling "dazed" or confused at the time of injury. A number of seemingly appropriate, potential trauma subjects were, therefore, either classified as MTBI (until the predetermined sample size for that group was reached) or excluded (once that sample was full), because they acknowledged one or more of the ACRM MTBI criteria during the structured interview. Trauma subjects' primary diagnoses were as follows: orthopedic injuries-53%, gunshot/stab wound-10%, multiple trauma-10%, spinal cord injury-8%, ruptured spleen-5%, punctured rib/lung-5%, multiple lacerations-3%, amputation-3%, cardiac contusion-3%, and perforated bowel-3% (Note: total is greater than 100% due to rounding).
Cognitive measures
MTBI subjects performed significantly worse than Trauma subjects on all cognitive measures (see Table 4 ). Specifically, MTBI subjects performed significantly worse on the Gordon Diagnostic System's Vigilance (t = −2.04, p = .046) and Distractibility (t = −2.32, p = .024) subtests, the Trail Making Test, parts A (t = −2.97, p = .004 for T-scores; t = 3.51, p = .001 for time in seconds) and B (t = −2.35, p = .022 for T-scores; t = 2.00, p = .049 for time in seconds), and on both the LM1 (t = −3.36, p = .001 for percentile scores; t = −3.19, p = .002 for raw scores) and LM2 (t = −2.81, p < .006 for percentile scores; t = −3.71, p = .000 for raw scores) subtests of the WMS-R (see Table 4 ). Effect sizes for these group differences generally fell within the "moderate" to "large" range, as may also be seen in Table 4 .
Postconcussive symptoms
On the PCSC, self-reporting of PCS was unexpectedly low for both the MTBI and Trauma groups. Specifically, the mean scores for the Frequency, Intensity, and Duration subscales of this instrument ranged from 27 to 31 for MTBI subjects and 24 to 28 for Trauma subjects, consistently on the lower end of the possible range (17-85) of scores. Further, there were no significant differences between MTBI and Trauma groups on the Frequency (t = 1.94, p = .06), Intensity (t = 1.21, p = .23), or Duration (t = 1.24, p = .22) subscales of this measure. The corresponding Total PCSC scores were also low (mean = 86 for MTBI subjects and 77 for Trauma subjects out of a possible 255), and not significantly different between groups (t = 1.60, p = .11; see Table 5 ). To determine whether there might be a difference in the types of symptoms reported by the two groups, items from the PCSC were rationally categorized into those reflecting primarily cognitive, sensory-perceptual, somatic, and emotional symptoms, and groups were compared on those indices. Results indicated a significant between-group difference only in the reporting of sensory-perceptual symptoms (t = 2.32, p = .02; see Table 5 ), with MTBI subjects obtaining higher scores on this index.
Relationship between cognitive performance and non-neurological factors
The relationships between cognitive performance and pain/emotional ratings in the combined sample were examined with two-tailed Pearson correlations. Results indicated that none of the cognitive variables were significantly correlated with either the SF-36 Bodily Pain rating or the SF-36 Mental Health rating (see Table 6 ). The relationship of Logical Memory 1 and 2 to the SF-36 Mental Health rating just approached significance, however (p = .052 and .053, respectively).
Relationship between PCS and non-neurological factors
Correlational analysis revealed that the Frequency, Intensity, Duration, and Total scores of the PCSC were unrelated to the SF-36 Bodily Pain ratings (see Table 7 ). Correlational analyses also revealed that there was no relationship between Total PCSC scores and the Cognitive Index composite variable (r = −.18, p = .12). In contrast, the PCSC Frequency, Intensity, Duration, and Total subscale scores were all significantly correlated with the SF-36 Mental Health ratings (i.e., higher PCSC scores were associated with lower [worse] SF-36 Mental Health ratings; see Table 7 ). 
Discussion
The purpose of the present study was to examine the cognitive performance and symptom characteristics of nonsports-related acute MTBI patients and determine the contribution of pain and emotional distress to early symptoms. The results demonstrated that hospitalized acute MTBI subjects performed significantly worse than comparable trauma controls on a variety of cognitive measures. These findings are consistent with much of the previous work conducted with MTBI patients in medical settings (Bohnen et al., 1992; Brooks et al., 1999; Gronwall & Wrightson, 1974; Hugenholtz et al., 1988; Levin, Mattis et al., 1987; MacFlynn et al., 1984; McLean et al., 1983; Ponsford et al., 2000) in demonstrating that cognitive decline is relatively common in the early phase of recovery. The poor cognitive performance of this MTBI sample also parallels findings in the area of sports-related concussion Macciocchi, Barth, Alves, Rimel, & Jane, 1996; McCrea et al., 1998 McCrea et al., , 2003 . It is noteworthy, however, that the current sample of MTBI patients was still demonstrating significant cognitive impairment, relative to trauma controls, at a time -roughly 5 days postinjury -when most concussed athletes had returned to baseline Macciocchi et al., 1996; McCrea et al., 1998) . The present data, therefore, suggest a relationship between mechanism of injury (i.e., MVC/Fall versus sports-related impact) and pattern of recovery, with MTBI subjects seen in medical settings likely experiencing more persistent cognitive impairment than concussed athletes. Effect sizes computed by Schretlen and Shapiro (2003) also suggest a difference in severity of impairment between the two groups. In particular, with a few exceptions, effect sizes for acute concussed athletes in their study generally fell within the .17-.19 range versus those in the present study, which ranged from .47 to .87.
Contrary to expectations, MTBI subjects' self-report of PCS was not significantly different from that of trauma subjects. Such findings are inconsistent with results from the sports concussion literature, which have generally revealed a temporary increase in PCS among injured players, relative to controls, and/or their own baseline Macchiocchi et al., 1996; Peterson, Ferrara, Mrazik, Piland, & Elliot, 2003) . Lees-Haley, Fox, and Courtney (2001) , however, using a referred sample of patients with non-sports-related MTBI's, obtained similar findings, with MTBI and "Other Injury" claimants reporting similar levels of PCS. These results suggest that, at least with non-sports-related MTBI patients, PCS alone are not necessarily indicative of neuropathology. This conclusion is further supported by the now, fairly sizable, body of research demonstrating that PCS are common in other, non-neurological populations, including college students, "normals", personal injury claimants, and chronic pain patients (Fox, Lees-Haley, Earnest, & Dolezal-Wood, 1995; Gouvier, Uddo-Crane, & Brown, 1988; Iverson & McCracken, 1997; Lees-Haley & Brown, 1993; Wong, Regennitter, & Barrios, 1994) . Finally, although the present study did not reveal quantitative differences between groups in the reporting of PCS, they did suggest at least one qualitative difference, with MTBI subjects reporting more symptoms from the PCSC that were rationally classified as sensory-perceptual in nature. Given the very low level of symptom reporting in the present study, it is difficult to interpret this isolated difference. One possibility, however, is that sensory-perceptual symptoms are more specifically neurological in nature, and are therefore, less likely to be endorsed by college students, individuals seeking compensation for other types of injuries, chronic pain patients, and other non-neurological populations.
Regarding the potential contribution(s) of non-neurological factors to the presentation of acute MTBI patients, the present results demonstrated that cognitive performance was not related to pain or emotional ratings at this early point postinjury. Furthermore, in contrast to the findings of Gfeller, Chibnall, and Duckro (1994) , who found that high PCS reporters performed significantly worse than low PCS reporters on a number of neuropsychological measures, there was no relationship between self-reported PCS and cognitive functioning in the present study. This discrepancy likely reflects differences in sampling and statistical analyses, as Gfeller et al. (1994) used a postacute sample, consisting primarily of referred, posttraumatic headache patients, 69% of whom were in litigation, and a median split to classify subjects as high and low symptom reporters in data analyses, whereas the present study used non-referred, acute patients, and analyzed PCS as a continuous variable. Indeed, Field et al. (2003) , using an acute sample of non-referred concussed athletes, reported findings comparable to those obtained in the present study, with PCS not being predictive of poor performance on neuropsychological testing.
Results also indicated that PCS were not related to pain ratings, but were strongly related to emotional ratings. These results essentially replicate King's (1996) finding that PCS at 7-10 days postinjury were significantly related to emotional ratings, but not to neuropsychological performance. It is noteworthy, however, that in contrast to the pain ratings, which were, on average, quite high in this sample, average emotional distress ratings were quite low. Thus, although there was a significant relationship between emotional distress and PCS in the present study, both MTBI and Trauma patients generally failed to acknowledge more than mild emotional distress at this early point in the recovery process. As noted previously, Total PCSC scores for the MTBI and Trauma groups were low as well (86.00 and 76.74, respectively, on a measure with a potential range of 51 [not experiencing any symptoms] to 255 [experiencing every symptom, at the highest intensity, continuously]). For comparison purposes, Gfeller et al. (1994) , using the PCSC with referred posttraumatic headache patients, used a median split to classify their patients as high (mean = 109.1, S.D. = 10.5) and low (mean = 70.6, S.D. = 14.2) PCSC groups. Thus, the present samples of MTBI and Trauma subjects were relatively asymptomatic or only minimally symptomatic at this early point postinjury, in comparison with a more chronic MTBI sample. This particular finding is consistent with results reported by Ponsford et al. (2000) which, while indicative of group (ER patients with MTBI versus ER patients with "minor injuries") differences in the reporting of certain symptoms, nonetheless reflected fairly low mean frequency scores for both groups (roughly 1-2 on a scale of 1-5, where a score of 1 indicates that a symptom is "not at all" present and a 2 indicates that a given symptom is "seldom" present) at 1 week postinjury.
The findings of low self-reported symptomatology on the PCSC and low emotional distress ratings on the SF-36 Mental Health subscale run contrary to the intuitive assumption that trauma patients, and MTBI patients in particular, would likely be most symptomatic and distressed in the period of time immediately following their injury, and that such symptoms would dissipate progressively with the passage of time. Rather, the present findings tend to confirm what one often sees clinically, namely that MTBI patients are, not infrequently, minimally distressed, and/or symptomatic during their acute hospitalization, possibly because they have not yet been confronted by their symptoms in a functionally significant manner. A tendency for hospital staff and patients to be somewhat dismissive of, or explain away, postconcussive changes observed in the context of more dramatic and obvious injuries to other body parts may also explain this phenomenon. Many patients become increasingly symptomatic following discharge, however, when they eventually attempt to resume normal activity and experience difficulty.
The finding that pain ratings were related to neither cognitive performance nor PCS may reflect the fact that patients were experiencing acute pain, whereas the literature suggesting a relationship between pain and neuropsychological functioning is based primarily on studies conducted with chronic pain patients (Hart, Martelli, & Zasler, 2000) . Still, it is somewhat surprising that pain ratings were not related to either of these variables, given the generally high pain ratings in the present study (average = 76 and 80 for the MTBI and Trauma subjects, respectively, on a scale that ranged from 0 [no pain] to 100 [the worst possible pain]).
Clinically, these findings suggest that MTBI patients who demonstrate cognitive impairment early in the recovery process might be best managed in a manner similar to that observed with other neurological patients. This process, depending upon the severity of impairment, might include temporary work, academic, child care, and/or driving restrictions, recommendations for supervision, recommendations for further neuropsychological work-up at a later date, and patient and family education regarding MTBI. Importantly, these findings suggest that poor performance on cognitive measures at this early stage cannot simply be dismissed as a byproduct of pain or emotional distress, and should be managed accordingly. It is important to note, however, that meta-analytic research (Schretlen & Shapiro, 2003) has shown that cognitive functioning following MTBI essentially returns to baseline within 1-3 months of injury, such that certain options (e.g., formal cognitive rehabilitation) would probably best be reserved for those patients who demonstrate persistent, functionally disabling cognitive changes that cannot be attributed to other sources.
Acute MTBI patients who show normal cognitive performance, but report high levels of PCS, might benefit most from an aggressive, psychologically based treatment approach, to consistent of education, support, a cognitive-behavioral therapeutic approach (see Ferguson & Mittenberg, 1996) , and/or consideration for psychotropic medications. The importance of the education component with this particular group of patients cannot be overemphasized, as research (Mittenberg, Canyock, Condit, & Patton, 2001) demonstrates that a single early treatment session, consisting primarily of education, reassurance, and a reattribution of symptoms, significantly reduces PCS in MTBI patients. Patients who demonstrate cognitive impairment and high PCS, who were fairly rare in the present sample, may be most effectively managed with a combination of these approaches.
Limitations of the present study include the fact that the sample contained only very acute, hospitalized MTBI patients with other injuries, such that the results may not be generalizable to patients seen in other settings or in the later stages of recovery. In addition, because the ACRM MTBI criteria have been criticized by some for being overly broad and inclusive, these findings may not be comparable to those obtained in studies using more stringent criteria. Finally, because some of the symptom report measures used in the present study were modified, replication of this work, using these or similar instruments in their standard form, is warranted.
